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Treatment of degloving injury of three fingers with an
anterolateral thigh flap
YU Guang*, LEI Hong-yu, GUO Shuang, YU Hao and HUANG Jian-hua
【Abstract】The degloving injuries of the digits and
palm remain a persistent challenge. We used an antero-
lateral thigh flap to treat an 18-year-old, right-handed male
worker with degloving injuries of the index, middle and ring
fingers. The flap was designated to wrap the entire circum-
ference of three fingers sustaining degloving injury and to
form mitten-hand. The total lengths of the distal phalanxes
of three fingers were retained almost complete. The donor
defect was covered with split-thickness skin graft. Three
months after the first operation, roentgenograms revealed
terminal phalanxex resorption in three injured fingers, and
the surgical syndactyly between the middle and ring finger
was separated at the same time. One month later, the syn-
dactyly between the index and middle fingers was also
separated. Good coverage of the soft tissue defects with
good function and appearance was achieved. Therefore,
we considered that the length of the degloved finger could
be preserved using free flap.
Key words:    Finger injuries; Surgical flaps; Machine
injury
Degloving hand trauma resulting from high en-ergy injury can leave large skin defects overly-ing important structural repairs to tendon, bone
and nerve. The treatment of hand degloving injuries is a
challenge in reconstructive surgery.1 Although the use
of a skin graft, pedicle skin flap and even primary am-
putation of the involved digits have been advocated, func-
tional and cosmetic outcomes are often unsatisfactory.
The composite tissue transfer using microsurgical tech-
niques in recent years has enabled us to treat these
injuries more effectively.
CASE REPORT
We presented a case of an 18-year-old male who
sustained degloving injuries of the index, middle and
ring fingers on right hand by a roller machine. Deglov-
ing injuries were from the base of the palmar digital
creases to the distal phalangeal tips, with the only at-
tachment to the hand being a 3 cm skin bridge at the
dorsal aspect of the metaphalangeal joints of the middle
and ring fingers (Figures 1 and 2). All tendons, pulleys
and bones were intact. Serious damage to neurovas-
cular bundles at the middle portion of the proximal pha-
lanx was observed, which resulted in devascularization
of the involved fingers, and made direct vascular anas-
tomosis impossible. The patient strongly requested to
preserve the length of the fingers with degloving injuries,
and not to resect the terminal phalanxes. So we desig-
nated a 16 cm×12 cm anterolateral thigh flap to wrap
the degloving fingers. The initial debridement and flap
reconstruction were performed simultaneously in a short
interval.
After general anesthesia, the devitalized tissue was
debrided and the wound was irrigated massively. The
involved fingers in degloving injuries were fixed tempo-
rarily with K-wires in the distal and proximal interphalangeal
joints at 0 degree extension position, which prevented in-
terphalangeal joints flexion contracture (Figure 3). The de-
fect size was measured, and a 16 cm×12 cm anterolat-
eral thigh flap was taken from the left thigh. The flap
was raised in an usual manner. The flap was trans-
ferred to the prepared right hand (Figure 4). The proxi-
mal end of lateral circumflex femoral artery was anas-
tomosed to the radial artery, and the venae concomi-
tants were anastomosed to two branches of cephalic
vein. The flap was ample in size and permitted cover-
age of the fingertips without undue tension, and wrapped
around the index, middle and ring fingers. The distal
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and lateral ends of a flap were sutured together, and
the form of a new mitten hand was obtained. Then, the
donor defect was covered with split-thickness skin grafts
harvested from the ipsilateral thigh.
The postoperative course was uneventful, the flap
survived completely without necrosis (Figure 5). Ten
days after operation, active and passive exercise was
initiated in all metacarpophalangeal joints. After ten
days, the provisional K-wire fixations were removed, and
the same exercise was initiated in all interphalangeal
joints to prevent adherence of soft tissue and periar-
ticular fibrosis.
Three months after operation, roentgenograms
showed the terminal phalangeal bone resorption in the
index, middle and ring fingers, and the phalangeal tufts
disappeared (Figure 6). At the same time, the syndac-
tyly between the middle and ring fingers was separated,
and skin grafts over the radial side of the ring finger
were covered with full-thickness skin graft, and the ul-
nar side of the middle finger was closed directly. One
month later, the syndactyly between the index and
middle finger was separated without skin grafts. Other
several minor operations, including defatting, were re-
quired to obtain a good appearance. The distal portions
of terminal phalangeal bones were resected and
smoothed by grinding to avoid penetrating the flap.
One year after the initial operation, the patient had
a cosmetically acceptable hand with good function.
Range of motion in the metaphalangeal and proximal
interphalangeal joints of the injured fingers was almost
complete. The distal interphalangeal joints showed
stiffness. The total active motion was 180 degrees in
the index and ring finger and 170 degrees in the middle
finger. Protective sensation was developed in the three
fingers (Figures 7-10).
DISCUSSION
In degloving injuries, many methods, including skin
grafts as well as regional, distant and free flaps, have
been tried to salvage these digits.2-6 The functional and
cosmetic results of total degloving injuries of the fin-
gers are still not satisfactory. Some authors recom-
mended arteriovenous shunting between the proximal
portion of the intact digital artery and the distal portion
of the dorsal vein.4,7,8 It was non-physiological perfusion,
however, skin necrosis always occurred in the injured
fingers which was secondarily amputated, and in some
areas in the dorsum of the hand where skin grafts or
flaps were transferred. From the experience of arteria-
lized venous flaps and salvage of a degloved hand by
arteriovenous shunting, it is inadequate to perfuse the
soft tissue as large as a totally degloved hand by arte-
riovenous shunting alone.4 Replantation of the skin in a
degloving injury of the hand can be considered as the
first reconstructive choice.9,10 Nevertheless, after arte-
rial revascularization, insufficient perfusion of more than
half of the avulsed tissue was observed.8 There is no
Figure 1. Dorsal view of the degloved hand involving the index, middle and ring fingers of the right hand. Figure 2. Volar view of the
degloved hand. Figure 3. The distal and proximal interphalangeal joints of the degloved fingers were fixed temporarily by K-wire at a 0
degree extension position. Figure 4. The raised free flap. Figure 5. Postoperative appearance of the hand. Figure 6. Three months after
operation, X-ray image showed the terminal phalangeal bone resorption in the index, middle and ring fingers and the phalangeal tufts
disappeared. Figure 7. The dorsal appearance of the hand one year after initial operation. Figure 8. The volar appearance of the hand
one year after initial operation. Figure 9. Final function restoration of the hand. Figure 10. X-ray image of both hands one year after initial
operation.
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same success as replantation of an amputated digit or
extremity caused by degloving injury. In our case, a
direct vascular anastomosis or arteriovenous shunting
was impossible for the degloving injuries of three fin-
gers caused by a roller machine, which resulted in a
combination of crushing of the skin and extension vas-
cular damage in both digital arteries.
All distal phalanges are usually amputated by dis-
tal interphalangeal disarticulation to avoid avascular ne-
crosis of the bone and facilitate wound coverage.5,11,12 In
this case, the patient was young, and he strongly re-
quested to preserve the finger length. We satisfied his
desire by reserving terminal phalangeal bones. The
wound was one-stage intention without complications
such as sequestrum reaction or sinus formation.
Nevertheless, the terminal phalanx resorption of deglov-
ing injured fingers was discovered through X-ray exami-
nation three months after initial operation. We consid-
ered that there was bone absorption in early stage after
surgery, which was caused by poor blood circulation of
the terminal phalangeal bones. Bone resorption disap-
peared when the periostum restored its blood supply
from the surrounding soft tissue, then it provided the
terminal bone with blood. It is still unclear when the
blood circulation of terminal bones can be restored.
After a degloving injury, immediate coverage of hand
and early motion exercises are of the utmost
importance.1 We considered it necessary that the dis-
tal and proximal interphalangeal joints of the degloved
fingers be fixed temporarily by K-wire in 0 degree ex-
tension position for three weeks. It prevented interpha-
langeal joint flexion contracture and left the metacar-
pophalangeal joints free.
In summary, when the vessels are seriously da-
maged by degloving injury, a free flap obtained in this
way functions well. The length of injured digits can be
almost completely preserved.
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